TITLE OF THE INVENTION 




Disk Cartridge 
BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 
5 The present invention relates to a disk cartridge 

that rotatably houses therein a disk-shaped recording 
medium such as an optical disk or a magnetic disk, and in 
particular, to a disk cartridge of a type capable of 
sliding a shutter thereof in both rightward and leftward 
10 directions with respect to a neutral position in which the 
shutter closes a window for allowing a head to gain access 
therein and for allowing a drive shaft to be inserted 
therein. 

DESCRIPTION OF THE RELATED ARTS 

15 Conventionally, in order to load an equipment or 

a device with a disk-shaped recording medium such as an 
optical disk or a magneto-optical disk, a disk cartridge 
that rotatably houses therein the disk-shaped recording 
medium has been employed. This disk cartridge is provided 

20 with a window for allowing a head to gain access therein 
and for allowing a drive shaft to be inserted therein, and 
this window is constructed to be opened and closed by a 
shutter that has a generally bracket-like shape in cross 
sectional and is slidably provided on the surface of the 

25 disk cartridge. When this disk cartridge is loaded into a 



disk drive unit, the window is opened by sliding the 
shutter of the disk cartridge by a shutter drive pin of the 
disk drive unit for the purpose of executing operations to 
read and write on the disk. 
5 In a disk cartridge that houses therein a disk 

capable of being read and written on its both surfaces and 
that is able 'to be loaded into a disk drive unit with 
either one of the upper and lower surfaces being facing up, 
the shutter drive pin of the disk drive unit is driven in 

10 one direction and the shutter of the disk cartridge is made 
slidable in both the rightward and leftward directions 
relative to a neutral position in which the shutter closes 
the window for allowing a head to gain access therein and 
for allowing a drive shaft to be inserted therein, in order 

15 to prevent the shutter drive mechanism of the disk drive 
unit from being complicated. 

As a shutter mechanism of this type, for example, 
there are disclosed: 

(1) a mechanism that employs two torsion coil springs 
20 (Japanese Patent Publication No- HE I 5-6758), and 

(2) a mechanism provided with a metallic guide shaft 
(Japanese Patent No. 2508449) . 

Any of them has, however, such disadvantages as requiring a 
great number of components and as high cost. Particularly, 
25 in the mechanism (2), the slider and the shutter must be 
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preliminarily connected to the guide shaft into a sub- 
assembly, and thereafter the sub-assembly must be connected 
to the cartridge casing. This causes a problem that the 
assembling work is difficult, and causes other problems. 
5 SUMMARY OF THE INVENTION 

Accordingly, one object of the present invention 
is to provide an inexpensive disk cartridge, in which the 
shutter is slidable in both the rightward and leftward 
directions with respect to a neutral position thereof, in 
10 which the number of components constituting a shutter 
mechanism is reduced, and in which the assembling work of 
the disk cartridge is facilitated. 

Another object of the present invention is to 
provide a disk cartridge in which the shutter slides 
15 thereon smoothly and stably. 

Still another object of the present invention is 
to provide a disk cartridge whose shutter and casing body 
have a high structural strength. 

In order to achieve those and other objects of the 
20 present invention, according to the first aspect thereof, 
there is provided a disk cartridge comprising: a casing 
body, made of a pair of half shells, for rotatably housing 
a disk-shaped recording medium therein; a shutter made of a 
first slider and a shutter plate, wherein the first slider 
25 is slidable in both rightward and leftward directions with 
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respect to a neutral position in which a window, provided 
in the casing body, through which a drive shaft is inserted 
and through which a head is allowed to access, is closed, 
and wherein the casing body has a first guide groove which 
5 extends in a direction in which the shutter is opened and 
closed, and which is formed on a front edge side of one of 
surfaces of the casing body; a first engagement protrusion 
and a second engagement protrusion which are formed on both 
side edge portions of an inner surface of the first slider 

10 so as to be slidably engaged with the first guide groove; a 
pair of second sliders which are slidably engaged with the 
first guide groove outside the first engagement protrusion 
and the second engagement protrusion in the first guide 
groove; a spring means for connecting the pair of second 

15 sliders and for pulling them to each other; and a stopper 
which is projectingly provided on the casing body so as to 
abut against an inner surface of each of the pair of second 
sliders, wherein the first guide groove is formed between 
an upper surface of a front edge wall of one of the pair of 

20 half shells and a lower surface of a front edge wall of the 
other thereof, along the front edge wall, wherein the 
casing body has, at a central portion of the front edge, a 
cutout portion which is formed by cutting out the front 
edge wall of the other thereof and which extends up to the 

25 upper surface of the front edge wall of the one thereof, 
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and wherein the first slider and the shutter are mounted on 
the casing body by inserting the first engagement 
protrusion and the second engagement protrusion formed on 
the first slider into the first guide groove through the 
5 cutout portion. This construction allows the first slider, 
or the shutter made by attaching the shutter plate to the 
first slider, to be mounted on the casing body assembled 
with the disk-shaped recording medium therein and with the 
pair of second sliders connected together by the spring 
10 means. Therefore, there is provided a disk cartridge whose 
assembling is easy. 

According to the second aspect of the present 
invention, there is provided a disk cartridge comprising: a 
casing body, made of a pair of half shells, for rotatably 
15 housing a disk-shaped recording medium therein; a shutter 
which is slidable in both rightward and leftward directions 
with respect to a neutral position in which a window, 
provided in the casing body, through which a drive shaft is 
inserted and through which a head is allowed to access, is 
20 closed, and wherein the casing body has a first guide 
groove which extends in a direction in which the shutter is 
opened and closed, and which is formed on a front edge side 
of one of surfaces of the casing body; a first engagement 
protrusion and a second engagement protrusion which are 
25 formed on both side edge portions of an inner surface of 
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the shutter so as to be slidably engaged with the first 
guide groove; a pair of second sliders which are slidably 
engaged with the first guide groove outside the first 
engagement protrusion and the second engagement protrusion 
5 in the first guide groove; a spring means for connecting 
the pair of second sliders and for pulling them to each 
other; and a stopper which is projectingly provided on the 
casing body so as to abut against an inner surface of each 
of the pair of second sliders, wherein the first guide 
10 groove is formed between an upper surface of a front edge 
wall of one of the pair of half shells and a lower surface 
of a front edge wall of the other thereof, along the front 
edge wall, wherein the casing body has, at a central 
portion of the front edge, a cutout portion which is formed 
15 by cutting out the front edge wall of the other thereof and 
which extends up to the upper surface of the front edge 
wall of the one thereof, and wherein the shutter is mounted 
on the casing body by inserting the first engagement 
protrusion and the second engagement protrusion formed on 
20 the shutter into the first guide groove through the cutout 
portion. This construction allows the shutter to be 
mounted on the casing body assembled with the disk-shaped 
recording medium and the pair of second sliders connected 
together by the spring means, similarly in the 
25 aforementioned case. Therefore, a disk cartridge, which 
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can be assembled with easy assembling work, can be 
provided. 

In the disk cartridge of the present invention, 
the cutout portion may be formed generally at a center of 
5 the central portion of the front edge of the casing body. 
With this construction, a disk cartridge, which can be 
assembled with easy assembling work and has a shutter that 
is hard to come off the casing body even if an external 
force of drop impact or the like is applied. 

10 In the disk cartridge of the present invention, a 

plate-shaped protrusion may be formed on an opposite inner 
surface to the inner surface of the first slider or the 
shutter on which the first engagement protrusion and the 
second engagement protrusion are formed, and there may be 

15 formed a pair of second guide grooves on the other of 
surfaces of the casing body in the both rightward and 
leftward directions so as to be parallel to the first guide 
groove, in which the second guide grooves engage and guide 
the plate-shaped protrusion. With this construction, the 

20 sliding operation of the first slider or the shutter can be 
guided by both surfaces of the disk cartridge, and 
therefore, the operation can be further stabilized. 

In the disk cartridge of the present invention, 
the first engagement protrusion and the second engagement 

25 protrusion may be integrated with each other by an 



extension plate that extends therebetween. If this 
construction is adopted, then there is the merit that the 
structural strength of the first slider or the shutter can 
be improved. 

5 Further, in the disk cartridge of the present 

invention, it is acceptable that the front edge wall of the 
other of the pair of half shells extends with its being 
bent from a front edge of a wall portion which continuously 
extends throughout an entire width of the other thereof, 

10 and the cutout portion is made by cutting out part of the 
front edge wall. If this construction is adopted, the wall 
portion, that functions as a rail when the first slider or 
the shutter slidingly moves, continuously extends 
throughout the entire width of the half shell. Therefore, 

15 the sliding movement of the first slider or the shutter 
becomes smooth and stabilized, and further, the structural 
strength is improved. 
BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the 

20 present invention will become clear from the following 
description taken in conjunction with the preferred 
embodiments thereof with reference to the accompanying 
drawings, in which: 
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Fig. 1 is a perspective view of part of a disk 
cartridge according to a first embodiment of the present 
invention; 

Fig. 2 is a schematic perspective view showing a 
5 state in which the shutter is removed from the disk 
cartridge of Fig. 1; 

Fig. 3 is a perspective view of part of a disk 
cartridge according to a second embodiment of the present 
invention; 

10 Fig. 4 is an exploded perspective view of part of 

the disk cartridge of Fig. 1; 

Fig. 5(a) is a view of an inner surface of part 
of an upper wall side half shell; 

Fig. 5(b) is a view of an outer surface of part 
15 of the upper wall side half shell; 

Fig. 6(a) is a view of an inner surface of part 
of a bottom wall side half shell; 

Fig. 6(b) is a view of an outer surface of part 
of the bottom wall side half shell; 
20 Fig. 7(a) is a bottom view of a first slider; 

Fig. 7(b) is a sectional view of the first 

slider; 

Fig. 8 is a sectional view taken along the line 
X-X of Fig. 6(a)/ showing a state in which both the half 



shells of Figs. 5(a) and 5(b) and Figs. 6(a) and 6(b) and a 
shutter mechanism are assembled with each other; 

Fig. 9(a) is a perspective view of a second 
slider to be located on the left-hand side; 

Fig. 9(b) is a perspective view of a second 
slider to be located on the right-hand side; 

Figs. 10(a) and 10(b) are explanatory views for 
explaining the operation of the second sliders; 

Fig. 11 is an explanatory view for explaining a 
first slider according to another embodiment; and 

Fig. 12 is an explanatory view for explaining a 
cutout portion that is provided on the upper wall side half 
shell which is used for the first slider of Fig. 11. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Before describing the present invention, it is to 
be noted that like components and corresponding components 
are denoted by like reference numerals throughout the 
accompanying drawings . 

Fig. 1 is a perspective view of part of a disk 
cartridge according to the first embodiment of the present 
invention. A disk cartridge 1 rotatably houses a disk- 
shaped recording medium, such as a digital video disc 
(DVD) , in a hollow casing body 2 with a shape of a 
rectangular thin plate. The casing body 2 is constructed 
of a stacked structure in which an upper wall side half 



-11- 



shell 10 and a bottom wall side half shell 20 are 
overlapped to each other, and in which both shells 10, 2 0 
are made of a plastic material and have an identical 
thickness. Between a lower surface of a front end wall 15 
of the upper wall side half shell 10 and an upper surface 
of a front end wall 25 of the bottom wall side half shell 
20 is provided a first guide groove 60 formed along the 
front end walls 15 and 25. This construction allows a 
shutter 6, which is constituted by a shutter plate 
(opening/closing plate) 5 that has a generally bracket-like 
shape in cross section and that is attached by screws 4 to 
a first slider 3 made of a resin material, to slide in both 
rightward and leftward directions. The front end walls 15 
and 25 of both the half shells 10 and 20 are located in 
different positions; and when both the half shells 10 and 
20 are combined with each other, the first guide groove 60 
is formed on the bottom wall side half shell 20 side so as 
to extend in a direction in which the shutter is opened and 
closed. The shutter plate 5 may be made of a metal or a 
synthetic resin material. 

Fig. 2 is a schematic perspective view of the 
disk cartridge of Fig. 1 from which the shutter is removed. 
The casing body 2 is provided with a window 7 for allowing 
a head to gain access therein and for allowing a drive 
shaft to be inserted therein. The window 7 extends from 
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its center portion toward its front end in a direction in 
which the disk cartridge is loaded into a disk drive (not 
shown) . At a center portion of the front end edge of the 
casing body 2, there is provided a cut portion (cutout 
portion) 8 that is formed by cutting away the front end 
wall 15 of the upper wall side half shell 10. The cut 
portion 8 extends to the upper surface of the front end 
wall 25 of the bottom wall side half shell 20. The casing 
body 2 is provided with a generally rectangular spring 
housing section 28, which houses therein a spring 50 that 
serves as a spring means for pulling and connecting a pair 
of second sliders 40 and 40 to each other (the disk-shaped 
recording medium is not shown) . 

The construction of the disk cartridge 1 of the 
present invention will be described in more detail next. 
Fig. 4 . is an exploded perspective view of part of the disk 
cartridge. Figs. 5(a) and 5(b) are a partial view of an 
inner surface of the upper wall side half shell, and a 
partial view of an outer surface thereof. Figs. 6(a) and 
6(b) are a partial view of an inner surface of the bottom 
wall side half shell, and a partial view of an outer 
surface thereof. Figs. 7(a) and 7(b) show a bottom view 
and a sectional view of the first slider. Fig. 8 is a 
sectional view taken along the line X-X of Fig. 6(a) 
showing a state in which both the half shells of Figs. 5(a) 
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and 5(b) and Figs. 6(a) and 6(b) and a shutter mechanism 
are assembled with each other (neither the first slider 3 
nor the shutter plate 5 that has a generally bracket-like 
cross sectional shape is shown). Figs. 9(a) and 9(b) are 
5 perspective views of a second slider to be located on the 
left-hand side and a second slider to be located on the 
right-hand side. Figs. 10(a) and 10(b) are explanatory 
views for explaining the operation of the second sliders. 
The disk cartridge 1 is constituted by the casing body 2 

10 composed of the upper wall side half shell 10 and the 
bottom wall side half shell 20, the pair of second sliders 
4 0 and 4 0 that are pulled and connected to each other by 
the spring 50 assembled into the casing body 2, the first 
slider 3 that is slidably engaged with the first guide 

15 groove 60 that extends in the direction in which the 
shutter is opened and closed and that is formed on the 
bottom wall side half shell 20 located on the front end 
edge side of the casing body 2, and the shutter plate 5 
that has a generally bracket-like cross sectional shape and 

20 that is attached to the first slider 3 by the screws 4. 

The shutter plate 5 attached to the first slider 3 
functions as the shutter 6. 

The upper wall side half shell 10 and the bottom 
wall side half shell 20 constituting the casing body 2 have 

25 an upper wall 11 and a bottom wall 21, respectively, which 
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are formed integrally with peripheral walls 12 and 22 for 
demarcating (or defining) a disk housing space and with 
side walls 13 and 23 that extend along the side edge 
portions of the upper wall 11 and the bottom wall 21. Both 
the half shells 10 and 2 0 are provided with windows 14 and 
24 for allowing a head to gain access therein and for 
allowing a drive shaft to be inserted therein. The windows 
14 and 24 extends to the front ends from the center 
portions of the upper wall 11 and the bottom wall 21 in a 
direction in which the disk cartridge is loaded into a disk 
drive (not shown) . The windows 14 and 24 become the window 
7 shown in Fig. 2 when the half shells 10 and 20 are 
assembled with each other. These windows 14 and 24 are 
normally covered with the shutter 6, as shown in Fig. 1, 
and the shutter 6 is constructed so as to slide in both 
rightward and leftward directions relative to a neutral 
position in which the windows 14 and 24 are covered with 
the shutter 6. 

The front end walls 15 and 25 of both the half 
shells 10 and 20 are located in different positions as 
described above. The half shells 10 and 20 are constructed 
so that the first guide groove 60, which extends in the 
direction in which the shutter is opened and closed, is 
formed between the front end walls 15 and 25 when both the 
half shells 10 and 20 are assembled with each other. In 
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addition, a linear protrusion 26 extending in the direction 
in which the shutter is opened and closed is formed on the 
upper surface of the front end wall 25 of the bottom wall 
side half shell 20 that constitutes the first guide groove 
5 60. Only the center portions 15a and 25a of the front end 
walls 15 and 25 {i.e., the portions corresponding to the 
width of the windows 14 and 24) have a smaller dimension in 
the thickness direction of the casing body 2 than that of 
the other portions 15b and 25b, so that the head travel is 

10 not disturbed when the disk cartridge is loaded into the 
disk drive unit and the head gains its access to the disk. 
Accompanying this arrangement, the surfaces of the upper 
wall 11 and the bottom wall 21 have front end center 
portions 11a and 21a recessed relative to their right-hand 

15 and left-hand side portions lib and 21b. In the casing 
body 2, there is formed a guide space 61 that communicates 
with the first guide groove 60 and that guides the second 
sliders 40 and 4 0 and the spring 50 when both the half 
shells 10 and 20 are assembled with each other. The front 

2 0 end center portions 11a and 21a corresponding to the guide 
space 61 are provided with a generally rectangular spring 
housing section 28, forming a housing space for the spring 
50 when the shutter 6 is located in the neutral position. 
At generally in the center of the center portion 15a of the 

25 front end wall 15 of the upper wall side half shell 10, 
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there is formed the cut portion 8 by partially cutting out 
the front end wall 15, the cut portion 8 extending to the 
upper surface of the bottom wall side half shell 20 when 
the casing body 2 is formed by combining the upper wall 
5 side half shell 10 with the bottom wall side half shell 20. 
A second guide groove 62, which extends in the direction in 
which the shutter 6 is opened and closed, is formed on a 
lower surface of the front end wall 15 of a portion lib 
located on both the right-hand and left-hand sides of the 

10 surface of the upper wall 11. 

As shown in Fig. 4, the first slider 3 has a 
projecting shape (convex shape) when viewed from the front 
side, forming recessed portions {concave portions) 31 on 
both right-hand and left-hand shoulder portions. The 

15 recessed portions 31 are used for opening the shutter 6 by 
being hooked by a shutter drive pin when the disk cartridge 
1 is loaded in the disk drive unit, the shutter 6 being 
constructed of the shutter plate 5 that has a generally 
bracket-like cross sectional shape and that is attached to 

20 the first slider 3. The first slider 3 has a generally 
bracket-like cross sectional shape and, it is provided with 
a first engagement protrusion 32 and a second engagement 
protrusion 33, which are formed on both side edge portions 
of the inner surfaces of the slider and which are slidably 

25 engaged with the first guide groove 60. Further, on the 



inner surface that belongs to the slider 3 and faces the 
first engagement protrusion 32 and the second engagement 
protrusion 33, there is formed a plate-shaped protrusion 35 
which is slidably engaged with the second guide groove 62. 
The slider 3 has its top portion provided with screw holes 
34 for the screwing of the shutter plate 5 that has the 
generally bracket-like cross sectional shape. 

The shutter plate 5, which has the generally 
bracket-like cross sectional shape and is attached to the 
first slider 3, has a shape, such that a portion 
corresponding to the recessed portion 31 formed on the 
first slider 3 is cut out. The top portion of the shutter 
plate 5 is provided with concave openings 51 for the 
purpose of screwing. The shutter plate 5 has stepped 
portions 52, which are formed in positions corresponding to 
both the bottom edge portions of the first slider 3 so as 
to be fit to the casing body 2 in order to reliably close 
the window 7 shown in Fig. 2 (to prevent dust and the like 
from entering inside the cartridge) when the disk cartridge 
1 shown in Fig. 1 is formed. 

The pair of second sliders 40 and 40 housed in 
the guide space (groove) 61 are provided with engagement 
portions 41 and 41 to be slidably engaged with the first 
guide groove 60 at the front end portion in the state shown 
in Fig. 4. The pair of second sliders 40 and 40 are 



arranged on both the right-hand and left-hand sides of the 
first slider 3 so that the first engagement protrusion 32 
and the second engagement protrusion 33 of the first slider 
3 are located between the engagement portions 41 and 41. 
The engagement portions 41 of the second sliders 40 and 4 0 
are constituted by an engagement upper wall 41a, an 
engagement side wall 41b and an engagement lower wall 41c, 
and they are formed to have a generally bracket-like cross 
sectional shape. The second sliders 40 and 40 (the left- 
hand -side slider shown in Fig. 9(a) and the right-hand side 
slider shown in Fig. 9(b) are laterally symmetrical) have 
positioning portions 43, which are provided with hook 
portions 42 for hooking the spring, provided on the 
engagement lower wall 41c. The spring 50 is connected to 
the spring hooking portions 42 so as to urge the second 
sliders 40 and 40 in a direction of approaching to each 
other. The second sliders 40 and 40 are each provided with 
an upper wall extension 44 that extends from part of the 
engagement upper wall 41a and that has an engagement pawl 
(claw or hook) 44a at the tip. This upper wall extension 
44 is constructed so as to be engaged with the linear 
protrusion 2 6 provided on the front end wall 25 of the 
bottom wall side half shell 20. The second sliders 40 and 
40 are each securely engaged with the front end wall 25 by 
the upper wall extension 44 that has the engagement pawl 



44a and the engagement portion 41 that has the generally 
bracket-like cross sectional shape. 

A protrusion 45 that protrudes in the same 
direction as that of the upper wall extension 44 is 
provided at the end portion of the engagement lower wall 
41c and the positioning portion 43 of the second sliders 40 
and 40 where the upper wall extension 44 is provided, and a 
protection wall 4 6 that protrudes in the direction opposite 
to the protrusion 45 is provided in the positioning portion 
43. The protrusion 45 is provided so that the second 
sliders 40 and 40 smoothly and reliably slide along the 
guide space 61 of the bottom wall side half shell 20. The 
protection wall 4 6 prevents the spring 50 from coming off 
the spring hook portion 42. There is formed a groove 47 
parallel to the direction in which the shutter of the first 
slider 3 is opened and closed, by the engagement lower wall 
41c, the positioning portion 43 and the spring hooking 
portion 42. This groove 47 is constructed so as to engage 
with a linear protrusion 16 that extends parallel to the 
first guide groove 60 formed on the upper wall side half 
shell 10 of the casing body. The lower surface of the 
linear protrusion 16 is formed into an arc shape except for 
the portion of the window so as not to interfere with the 
spring 50. 
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The surfaces that belong to the second sliders 40 
and 40 and face each other with the spring 50 therebetween 
partially come in contact with a stopper 17 provided on the 
upper wall side half shell 10 and a stopper 27 provided on 
5 the bottom wall side half shell 20. Thanks to this 
construction, when the second sliders 40 and 40 are 
positioned, the shutter 6, which is constructed of the 
shutter plate 5 that has the generally bracket-like cross 
sectional shape and that is attached to the first slider 3, 
10 is located in the neutral position closing the windows 14 
and 24. 

The disk cartridge 1 constructed as above can be 
assembled in the following manner of (1) or (2) . According 
to the manner (1), the second sliders 40 and 40 are 

15 arranged on the inner surface side of the bottom wall side 
half shell 20, and the spring 50 is connected to the spring 
hook portions 42 of the second sliders 40 and 40. 
Thereafter, the upper wall side half shell 10 is superposed 
and fixed on the bottom wall side half shell 20 so as to 

20 provide the state shown in Fig. 2. Subsequently, the first 
engagement protrusion 32 and the second engagement 
protrusion 33 of the first slider 3 are successively fitted 
into the cut portion 8 shown in Fig. 2 (or, firstly the 
second engagement protrusion 33, and thereafter the first 

25 engagement protrusion 32), so that the first engagement 
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protrusion 32 and the second engagement protrusion 33 of 
the first slider 3 are engaged with the first guide groove 
60. Thus, the first slider 3 can easily be mounted on the 
casing body. Subsequently, by attaching the shutter plate 
5 . 5 that has the generally bracket-like cross sectional shape 
to the first slider 3 by the screws 4, the disk cartridge 1 
as shown in Fig. 1 can be assembled. Meanwhile, according 
to the manner (2), the second sliders 40 and 40 are 
arranged on the inner surface side of the bottom wall side 

10 half shell 20, and the spring 50 is connected to the spring 
hook portions 42 of the second sliders 40 and 40. 
Thereafter, the upper wall side half shell 10 is superposed 
on the bottom wall side half shell 20 so as to provide the 
state shown in Fig. 2. By using the shutter 6 assembled by 

15 attaching the shutter plate 5 that has the generally 
bracket-like cross sectional shape to the first slider 3 by 
the screws 4, and by merely fitting successively the first 
engagement protrusion 32 and the second engagement 
protrusion 33 into the cut portion 8 shown in Fig. 2 (or, 

20 firstly the second engagement protrusion 33, and thereafter 
the first engagement protrusion 32), so that the first 
engagement protrusion 32 and the second engagement 
protrusion 33 of the first slider 3, to which the shutter 6 
has been assembled, are engaged with the first guide groove 

25 60, the disk cartridge 1 as shown in Fig. 1 can easily be 
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assembled (setting of the disk-shaped recording medium is 
omitted) . It is to be noted that the first engagement 
protrusion 32 and the second engagement protrusion 33 
generally have the same width dimension in the direction in 
5 which the shutter is opened and closed. It is a matter of 
course that the cut width (cutout width) of the cut portion 
(cutout portion) 8 in the direction in which the shutter is 
opened and closed is designed so as to be at least greater 
(wider) than the width of the first engagement protrusion 

10 32 (or the second engagement protrusion 33) in the 
direction, in order to facilitate the insertion of the 
first engagement protrusion 32 (or the second engagement 
protrusion 33) into the cut portion 8. 

When assembled as described above, as shown in 

15 Figs. 10(a) and 10(b), the second sliders 40 and 40 come in 
contact, from right-hand and left-hand sides, with the 
first engagement protrusion 32 and the second engagement 
protrusion 33 of the first slider 3 assembled into the 
shutter 6 (Fig. 10(a)), and the second sliders 40 and 40 

20 are positioned by the stoppers 17 (not shown) and 27 formed 
on the casing body, so that the first engagement protrusion 
32 and the second engagement protrusion 33 are located in 
laterally symmetrical positions with respect to the center 
of the first guide groove 60. Thus, the shutter 6 

25 constructed of the shutter plate 5 that has the generally 
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bracket-like cross sectional shape and that is attached to 
the first slider 3 is located in the neutral position, 
consequently closing the windows 14 and 24. It is to be 
noted that the stoppers 17 and 27 abut against the surfaces 
5 that belong to the second sliders 4 0 and 40 and face each 
other with the spring 50 therebetween. 

When sliding the first slider 3 assembled into 
the shutter 6 in either the rightward or leftward direction 
from the neutral position (the slider is slid in the 

10 leftward direction in Fig. 10(b)), the first engagement 
protrusion 32 of the first slider 3 moves while pushing one 
of the second sliders 40. At this time, the other of the 
second sliders 40 is retained in position by the stoppers 
17 (not shown) and 27, and therefore, the spring 50 is 

15 charged (or expanded) . Consequently, the second sliders 4 0 
and 40 are pulled to each other by the spring 50. 
Therefore, if the force to retain in position the shutter 6 
constructed of the shutter plate 5 that has the generally 
bracket-like cross sectional shape and that is attached to 

20 the first slider 3 in the opened position is released, then 
the shutter 6 is restored into the neutral position. 

Although the shutter plate 5 has the generally 
bracket-like cross sectional shape according to the above 
description, the shape of the shutter plate 5 is not 

25 limited to this. For example, it is possible to employ a 
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shutter plate (not shown) constructed of two protruding 
plates that have no top portion provided with the concave 
openings 51 for screwing the shutter plate 5. In this 
case, there is provided a shutter (not shown) made by 
5 attaching a shutter plate (not shown) constructed of the 
aforementioned two protruding plates by screws to a first 
slider (not shown) that has screw holes provided on both 
side portions. Although the means for attaching the 
shutter plate to the first slider is provided by screws 

10 according to the above description, the attaching means is 
also not limited to this. For example, it is possible to 
provide an attaching means for attaching the shutter plate 
to the first slider by, for example, providing the first 
slider and the shutter plate with engagement portions to be 

15 engaged with each other and engaging these engagement 
portions with each other. Alternatively, it is possible to 
attach the shutter plate to the first slider by means of an 
adhesive or the like, or to attach the shutter plate to the 
first slider by means of ultrasonic welding. 

20 Fig. 3 is a perspective view of part of a disk 

cartridge according to the second embodiment of the present 
invention. The present embodiment is identical to the 
first embodiment except for the arrangement that a disk 
cartridge I 1 has a first slider 3 ? cum shutter 6' in which 

25 a shutter plate 5 T that plays the role of the shutter plate 
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5 is integrally formed continuously with both bottom end 
portions of the first slider 3 that has a generally 
bracket-like cross sectional shape described in the first 
embodiment, and no description is made for this 
5 construction. With this construction, the number of 
components can be reduced in contrast with that of the disk 
cartridge 1 of the first embodiment, and the assembling 
work of the disk cartridge can be made easier, allowing the 
cost to be lower by that much. The first slider 3' cum 

10 shutter 6' is, of course, made of a synthetic resin 
material, and its top portion needs no screw hole 34 that 
is needed in the first slider 3 of the fist embodiment. 

Next, a concrete example of the first slider and 
the cut portion (cutout portion) provided on the upper wall 

15 side half shell will be described with reference to Fig. 11 
and Fig. 12. Fig. 11 is a figure corresponding to Fig. 
7(a) showing the bottom surface side of a first slider 3". 
The first slider 3" of this concrete example differs from 
the first slider 3 of Fig. 7(a) in that the first 

2 0 engagement protrusion 32 and the second engagement 
protrusion 33 are integrated into one body by an extension 
plate 38 that extends between the two protrusions. This 
construction has the merit that the structural strength is 
improved, as exemplified by increased rigidity with respect 

25 to torsion. 
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Fig. 12 corresponds to Fig. 2 and shows a casing 
body 2' employed for the first slider 3". The first 
engagement protrusion 32 and the second engagement 
protrusion 33 are integrated into one body by the extension 
5 plate 38 in the first slider 3", and therefore, the 
dimension of the cut portion 8' in the case width direction 
is made greater than that of the cut portion 8 of Fig. 2, 
in order to improve the nature of insertion of the first 
slider 3". 

10 In the casing body 2' of Fig. 12, the front end 

wall 15 of the upper wall side half shell extends from the 
front end edge of a wall portion 11' that continuously 
extends throughout the entire width of the half shell, 
while being bent at an angle of about 90 degrees to the 

15 wall portion 11'. The cut portion 8' is constructed by 
cutting out part of the front end wall 15 in the sliding 
direction in Fig. 12. In other words, the portion of the 
wall portion 11' is not cut out. As a result, the wall 
portion 11', which functions as a rail when the first 

20 slider 3" slides, extends straightly continuously with a 
predetermined thickness throughout the entire width of the 
half shell. Therefore, the slide movement of the first 
slider 3" becomes smooth and stable, and further, the 
structural strength of the casing body 2 T is increased. 
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It is to be noted that the length in the 
direction of width (length of the sliding direction) of the 
cut portion 8' is made shorter than the entire length L of 
the integrated body of the first engagement protrusion 32 
5 and the second engagement protrusion 33, in order to retain 
the mounted first slider 3". However, the cut portion 8' 
has a certain degree of depth, and therefore, if the first 
slider and the casing body are made of a material such as a 
resin that has flexibility, the first slider 3" can be 

10 mounted on the casing body even if the total length L is 
slightly longer than the length of the cut portion 8' in 
the casing width direction. 

As for the concrete dimensions, the length of the 
cut portion 8' in the sliding direction is preferably about 

15 5 to 15 mm, and is more preferably about 10 mm, if L = 30 
mm. This dimensional construction facilitates the mounting 
of the first slider 3" and is able to effectively prevent 
the first slider 3" from unexpectedly coming off. 
Furthermore, it is possible to remove the slider from the 

2 0 casing body and replace it with another slider or shutter, 
if necessary. 

Even if the shutter is constructed of a slider 
and a shutter plate that are separated, or even if the 
shutter is constructed of a slider and a shutter plate 



integrally, the concrete example described with reference 
to Fig. 11 and Fig. 12 can be similarly applied thereto. 

As described above, according to the disk 
cartridge of the present invention, the number of 
components {or parts) is smaller than that of the 
conventional disk cartridge, and further, the first slider, 
the shutter, and so on, can be mounted on the casing body 
in the state in which the casing body is assembled with a 
disk-shaped recording medium or the like being housed. 
Thus, there is realized an effect that the assembling work 
becomes very easy. Also, because the number of components 
is small and the assembling work is easy, there is realized 
an effect that the disk cartridge can be provided at low 
cost . 

Although the present invention has been fully 
described in connection with the preferred embodiments 
thereof with reference to the accompanying drawings, it is 
to be noted that a variety of modifications are apparent to 
those skilled in this art. It should be appreciated that 
such modifications are included within the scope of the 
present invention unless they depart from the scope of the 
present invention specified by the appended claims. 



